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© Optical fiber connector. 



© An optical fiber connector using precision fer- 
rule, in which either one of a pair of ferrules (30A). 
and (30B) can move backwardly while constraining 
spring (50), the optical connection is not interrupted. 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



CM 
< 

CO 
00 

in 

5 



Q. 

LU 



Xerox Copy Centra 



EP 0 415 839 A2 



OPTICAL FIBER CONNECTOR 




The present invention relates to an optical fiber 
connector using a precise ferrule. 

There are a number of known optical fiber 
connectors available in the market using precise 
ferrule made of stainless steel or fine ceramics. 
Also a considerable number of patent applications 
related thereto had been filed. 

In brief, such known optical fiber connectors 
have construction generally as shown in Fig. 7. 
Such known construction comprises an optical fiber 
20 fixed at the center of ferrule 30, which is housed 
in a connector sleeve 40 being axially movable and 
a compressive spring 50 is arranged between the 
bottom of the connector sleeve 40 and the ferrule 
30. 

The ferrule 30 is in general column shape and 
the connector sleeve 40 is in general cylindrical 
shape. 

Fig. 7 and other figures show the connector 
just schematically and parts not relating to the 
present Invention are omitted and the size of var- 
ious parts may be exaggerated to give an easy 
understanding of the invention. 

The establishment of connection in the known 
optical fiber connectors will be explained by refer- 
ring to Fig. 8, 

i) As can be seen from Fig. 8a, top of ferrules 
30 A and 30 B respectively of right and left con- 
nectors 10A and 10B are abutted together in an 
adaptor 60. 

ii) Then connector sleeves 40A and 40B are 
pushed to come together by a distance d by 
depressing the springs 50A and 50B and the 
end surfaces of the both ferrules 30A and 30B 
are joined together by the restoring force of the 
springs 50A and 50B. 

Jointing between the connector sleeves 40A 
and 40 B and the adaptor 60 is effected by a 
bayonet coupling, a screw coupling and other joint- 
ing means. 

In the optical fiber connectors 10A and 10B 
having the above explained constructions, when the 
optical fiber cord 20A of the right hand connector 
10A is pulled, the following situation results. 

(1) As can be seen from Fig. 9a, the ferrule 30A 
comes backward while depressing the spring 
50A, The ferrule 30B of the opposite side con- 
nector 10B follows this movement and comes 
forward in a distance corresponding to the back- 
ward movement of the ferrule 30A. (forward di- 
rection and backward direction are shown in the 
drawing) 

(2) In this case, the ferrule 30B can only move 
forward direction in a distance corresponding to 
the amount of constriction of the spring SOB. 



(3) By this reason, as shown in Fig. 9a, in which 
06 the ferrule 30A comes backward by a dis- 
tance d from the coupling condition, i.e. as 
shown In Rg. 8b, there will be no gap between 

5 the abutting surfaces of the ferrules 30A and 
30B. 

In this case, the amount of constriction of the 
spring 50A becomes 2d by adding the amount d 
at the time of coupling plus amount d caused by 
70 the backward movement of ferrule 30A. 

(4) However, if the ferrule 30A comes further 
backward as shown in Fig. 9b, the opposite 
ferrule 30B can not follow the backward move- 
ment and a clearance 32 is caused at the abut- 

75 ting end surfaces. 

Namely the optical connection is substantially 
interrupted. 

The present invention has for its object to solve 
the abovementioned problems. 

20 The present invention is to realize an optical 
fiber connector in which even either of the ferrule 
30A or 30B moved backward by depressing the 
spring 50, the optical connection is not interrupted. 
This object can be attained by providing the 

25 connector construction as shown in Figs. 1a and 
1b, in which the maximum amount D of constriction 
of the spring is made less than double of the 
aforementioned amount of constriction d . 

According to the present invention7even either 

30 one of the optical fiber cord 20 is pulled back- 
wardly, since the maximum amount of constriction 
D of the spring is less than 2d ( = d + d), a clear- 
ance 32 will not be produced between the ferrules 
30A and 30B. 

35 Therefore,, the maximum amount of constriction 
D is arranged less than the double value of the 
amount of constriction d at the time of abutting 
connection. According To this construction, the 
amount of movement of ferrule when the optical 

40 fiber cord 20 is pulled backwards is less than the 
maximum amount of follow-up forward movement 
of the other ferrule. Thus there will be no chance in 
that a clearance is caused between the abutting 
surface of the ferrule and hence there will be no 

46 fear the optical connection is disconnected. 

Figs. 1a to 6 relates to the present invention and 
in which: 

Figs. 1a and 1b show cross-sectional view of the 
connector for explaining the maximum amount D 
50 of constriction of the spring 50; 

Figs. 2 to 6 are cross-sectional views of each 
different embodiments of the present invention; 
Fig. 7 is a schematical view for showing a con- 
ventional optical fiber connector which had been 
explained; 
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Figs. 8a and 8b are cross-sectional views for 
explaining coupling condition of the optical fiber 
connector; and 

Figs. 9a and 9b are cross-sectional views for 
explaining the problems to be solved by the 
present invention. 

The invention will be explained by referring to 
the accompanying drawings. 

According to the present invention, the maxi- 
mum amount D of constriction of the spring 50 
inside the optical fiber connector being less than 
double (2d) of the constriction amount d is realized 
in practice as follows. 



First Embodiment 

As can be seen from Fig. 2, a stopper step 
portion 34 is provided on the ferrule 30, which 
stopper step portion 34 having a stopper surface 
facing against the bottom 42 of the connector 
sleeve 40 and the distance between the bottom 
surface 42 of the connector sleeve 40 and the 
distance between the bottom surface 42 of the 
connector sleeve 40 and the stopper step portion 
34 is made equal to D, wherein (D£2d). 

By this arrangement, the ferrule 30 can not 
move backwardly relative to the connector sleeve 
more than the above distance D so that the spring 
50 is not constrained more than the amount D. 

The ferrule 30 is in most of the cases formed 
as cylindrical shape or rectangular column shape 
provided with a fine hole for passing through the 
optical fiber along the center axis, in such a case 
of ferrule 30, the stopper step portion 34 is prefer- 
ably provided along the whole periphery of cylin- 
drical shape or the like. However, even a part of 
the stopper step portion is lacked, as far as the 
function as a stopper is effective, such model may 
be included in the scope of the present invention. 



Second Embodiment 

As can be seen from Fig. 3, a stopper sleeve 
62 is mounted on the ferrule 30 to rest between its 
flange 36 and the bottom 42 of the connector 
sleeve 40 so as to form a gap corresponding to the 
distance D (S2d) between the bottom 42 of the 
connector sleeve 40. 

Wherein the outer diameter of the stopper 
sleeve 62 is made smaller than the inner diameter 
of the coil spring 50 so as not to interfere the 
spring action 26 of the coil spring 50. 

In this embodiment, the stopper sleeve is fixed 
in its position against the ferruie 30 as shown in 
Fig. 3, however, it functions properly as well as the 
case that the stopper sleeve is not fixed its posi- 



tion. Accordingly, such embodiment of non-fixing, 
the stopper sleeve is aiso included in the scope of 
the present invention. 

5 - • 

Third Embodiment 

As can be seen from Fig. 4, a stopper step 
portion 44 having the stopper surface against the 
/o flange 36 is provided near the bottom portion 42 of 
the connector sleeve 40. The interval between the 
stopper step portion 44 and the flange 36 is made 
equal to the amount D (£2d). 

75 

Fourth Embodiment 

As can be seen from Fig. 5, a stopper ring 64 
formed of C-shape ring is mounted on the shaft of 
20 ferrule 30 and the interval between the stopper ring 
64 and the bottom 42 of the connector sleeve 40 is 
made equal to D (£2d). 

In Fig. 5, a groove is provided on the ferrule to 
mate with the C-shape ring 64 and fixed it But the 
25 invention is not limited to this construction. The 
necessary condition is to fix the stopper ring 64 not 
to move in axial direction of the ferrule 30. 

Accordingly, the stopper C-shape ring 64 may 
be fixed by using adhesive to the ferrule 30. 

30 

Fifth Embodiment 

As can be seen from Fig. 6, when the ferrule 
35 30 moved backwardly against the bottom surface 
of the connector sleeve 40 in a distance corre- 
sponding to D (S2d), the spring 50 is fully con- 
strained so that the ferrule can not move further 
backwardly. 

40 Namely, this embodiment can be realized by 
arranging and selecting the height of the spring 50 
when it is fully constrained and all the spring wire 
elements come in contact with each other so as not 
allow further constriction, to be related to said 

45 maximum amount D. 

In practice, this can be realized by selecting 
the height of the compressing spring 50 at its fully 
constrained condition, to be equal to an amount of 
the distance between the bottom 42 of the sleeve 

so 40 and the flange 36 deducted by the distance D. 

Relation between adaptor 

55 In the foregoing explanation, no particular con- 
sideration has been made for the distance e be- 
tween the flange 36 of the ferrule 30 and the 
adaptor 60 as shown in Figs. 8a, 8b and others, 
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and an assumption was made as: 
e £ d . 

However, there may be a case in which: 
e< d . 

In such a case, as can be seen from Fig. 9a, 
when the optical fiber cord 20A is moved back- 
wardly, and if the ferrule 30 moves a distance more 
than amount e , a gap 32 may be produced be- 
tween the ferrule 30B even the amount of move- 
ment is less than d . 

Accordingly, when the designing the construc- 
tion and for the setting of the condition D, the 
above situation should be taken into effect. 
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(64) and the bottom portion (42) of the connector 
sleeve is made equal to said distance D. 
6. An optical fiber connector as claimed in claim 1, 
wherein a distance between the flange (36) and the 
5 bottom portion (42) of the connector sleeve (40) 
subtracted by a height of the spring (50) in its fully 
compressed condition is selected to be equal to 
said distance D. 

70 



75 



1. An optical fiber connector (10) comprising a 
ferrule (30) accommodating an optical fiber cord 

(20) fixed at center thereof, said ferrule (30) is fitted 20 
in a connector sleeve (40) in axialiy movable man- 
ner, and a compression spring (50) is provided 
between bottom portion (42) of said connector 
sleeve (40) and said ferrule (30), and in connecting 
condition a pair of such connectors (10) are used 25 
and said ferrules (30) of right and left connectors 
(10) are abutted together by restoring force of each 
of the springs (50) of the connectors (10) by con- 
straining each spring (50) by an amount d , the 
invention is characterized in that a maximum 30 
amount of constriction of the spring (50) is less 
than double of said amount d of constriction. 

2. An optical fiber connectoFas claimed in claim 1, 
wherein said ferrule (30) is provided with a stopper 
step portion (34) having a stepwise stopper surface 35 
against said bottom portion (42) of the connector 
sleeve (40), and a distance between the stopper 
step portion (34) and the bottom portion (42) of the 
connector sleeve (42) is made equal to said 
amount D. 40 

3. An optical fiber connector as claimed in claim 1, 
wherein a stopper sleeve (62) is provided on the 
ferrule (30) between flange (36) thereof and the 
bottom portion (42) of the connector sleeve (40) 

and a distance between one end of said stopper 45 
sleeve facing the bottom portion (42) of the con- 
nector sleeve (40) and the bottom portion (42) is 
made equal to said distance D. 

4. An optical fiber connector as claimed in claim 1 , 
wherein a stopper step portion (44) having its stop- so 
per surface facing against said flange portion (36) 

is provided at the bottom portion (42) of the con- 
nector sleeve (40), and a distance between the 
stopper surface (44) and said flange portion (36) is 
made equal to said distance D. 55 

5. An optical fiber connector as claimed in claim 1 , 
wherein a C-shape ring (64) is fixed on the ferrule 
(30), and a distance between said C-shape ring 
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FIG. 7 



FIG.8a 

IOB 50B 30B 40 



40 30 50 ,IOA 




40 504 5(34 




FIG.9a 



40B 30B El J04 
/0# 5<9# 505 60 




Backward Forward Forward Backward 



F/G.96 



/0B K 50B 30B 




32 30A 50A 



7 




J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



111 



0 415 839 A3 



® 



© Application number: 90402371.0 
(g> Date of filing: 27.08.90 



EUROPEAN PATENT APPLICATION 
© int. CIA G02B 6/38 



© Priority: 31.08.89 JP 102155/89 


© Applicant: DAIICHI DENSHI KOGYO 


© Date of publication of application: 


KABUSHIKI KAiSHA 


7-12, Yoyogi 2-chome Shibuya-ku 


06.03.91 Bulletin 91/10 


Tokyo(JP) 


© Designated Contracting States: 


@ Inventor: Takeda, Mitsuru, c/o Daiichi Denshi 


DE ES FR GB IT 


Kogyo 




Kabushiki Kaisha, 7-12, Yoyogi 2-chome 


® Date of deferred publication of the search report: 


Shibuya-Ku, Tokyo(JP) 


04.03.92 Bulletin 92/10 






© Representative: Pheiip, Bruno et al 




c/o Cabinet Harle & Pheiip 21, rue de La 




Rochefoucauld 




F-75009 Paris(FR) 



CO 

< 

CO 
00 

in 
5 



© Optical fiber connector. 

© An optical fiber connector using precision fer- and (30B) can move backwardly while constraining 
rule, in which either one of a pair of ferrules (30A) spring (50), the optical connection is not interrupted. 
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